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(54) STARTER OF VEHICULAR ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the crankshaft width small and the 
engine width compact in the starter of a vehicular engine such as a 
motor cycle. 

SOLUTION: A gear 23 for start is formed on the outer periphery surface 
of the crank web 8-6 of a crankshaft 1 by toothing directly and the gear 
23 for start is meshed with the drive gear 35 for start of a start system 
gear train 29 connected to a start motor 33. The drive gear 35 for start 
can be used to a balancer drive gear commonly, separating from the 
primary gear 20 for wheel driving. The drive gear 35 for start, oneway 
clutch 48 and free wheel gear 36 are arranged on the first support shaft 
31 of the rear upper side of the crankshaft 1 as the start system gear 
train 29 and further, an idle gear 67 and idle big gear 68 are arranged on 
the second support shaft 32 of the rear upper side and a start motor 33 
and output gear 34 are arranged in front of the second support shaft 32. 
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* NOTICES * 

JPO andllCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Starting system of the engine for vehicles characterized by having formed the gear for starting and 
having engaged this gear for starting on the drive gear for starting of the start-up-up-system gear train which 
leads to a starting motor by carrying out direct gear cutting to the peripheral face of the crank of a crankshaft. 
[Claim 2] The above-mentioned gear for starting which carried out direct gear cutting to the crankshaft is the 
starting system of the engine for vehicles according to claim 1 characterized by being different from the primary 
gear for a wheel drive prepared in a crankshaft. 

[Claim 3] The above-mentioned gear for starting which carried out direct gear cutting to the crankshaft is the 
starting system of the engine for vehicles according to claim 1 characterized by using also [ gear / balancer 
drive ]. 

[Claim 4] As a start-up-up-system gear train which prepares the gear for starting in a crankshaft, establishes 
the 1st for starting, and the 2nd support shaft at a crankshaft and parallel, and leads to a starting motor from 
the above-mentioned gear for starting, on the 1st support shaft The drive gear for starting which gears on the 
gear for starting, and the free foil gear which connects with this drive gear for starting through an one-way 
clutch are arranged. On the 2nd support shaft Starting system of the engine for vehicles characterized by 
arranging the idle smallness gear which gears on the above-mentioned free foil gear, and the idle chain sprocket 
which rotates in one with this idle smallness gear, and gears to the output gear of a starting motor. 
[Claim 5] Starting system of the engine for vehicles according to claim 4 characterized by having arranged the 
support shaft of the above 1st above the back [ crankshaft ], having arranged the 2nd support shaft above the 
back [ shaft / 1st / support ], and arranging the starting motor ahead rather than the 2nd support shaft. 
[Claim 6] Starting system of the engine for vehicles according to claim 4 or 5 characterized by supporting the 
above 1st, the 2nd support shaft, and a starting motor to the top case member of the crank case of vertical 2 
assembled die. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the starting system of the engine for vehicles 
suitable for the motor bicycle which has two or more cylinders especially about the starting system of the 
engine for vehicles which drives a crankshaft through a start-up-up-system gear train by the starting motor. 
[0002] 

[Description of the Prior Art] There is starting system indicated by JP t 2-18284,Y as starting system of the 
conventional engine for vehicles, as shown in drawing 4 , the electrode holder 110 with a flange was fixed to the 
edge of the crankshaft 101 which projects in the method of outside from the main bearing housing 103 of a 
shaft-orientations end wall, and the outer ring of spiral wound gasket 105 for one-way clutches is fixed with 
Rota 109 for generators in the flange section 108 of this electrode holder 1 10. The inner-ring-of-spiral-wound- 
gasket combination boss 112 was fitted into the way free [ the rotation to a crankshaft 101 ] among these outer 
rings of spiral wound gasket 105, and the cam member of sprag 107 grade is arranged between an outer ring of 
spiral wound gasket 105 and an inner ring of spiral wound gasket 1 12. The free foil gear 1 1 1 was fixed to the 
inner-ring-of-spiral-wound-gasket combination boss 1 12, and it has geared on the idle smallness gear 117 of a 
start-up-up-system gear train. In short, the one-way clutch for starting and the free foil gear 1 1 1 grade are 
prepared in the edge of a crankshaft 101, and the free foil gear 1 1 1 has stopped to the crankshaft 101 which 
rotates during engine operation. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional example of drawing 4 , the parallel arrangement of 
an one-way clutch and the free foil gear 111 for starting is carried out between Rota 109 for generators, and the 
main bearing housing 103, when the die length from the journal 102 of a crankshaft 101 to Rota 109 becomes 
long, the die length of the whole crankshaft also becomes long and engine width of face becomes large. When 
engine width of face especially becomes large with a motor bicycle, the angle of bank is restricted. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, by carrying out direct 
gear cutting to the peripheral face of the crank of a crankshaft, the starting system of the engine for vehicles of 
this application claim 1 publication forms the gear for starting, and is characterized by having engaged this gear 
for starting on the drive gear for starting of the start-up-up-system gear train which leads to a starting motor. 
[0005] The above-mentioned gear for starting which carried out direct gear cutting of the invention according to 
claim 2 to the crankshaft in the starting system of the engine for vehicles according to claim 1 is characterized 
by being different from the primary gear for a wheel drive prepared in a crankshaft. 

[0006] The above-mentioned gear for starting which carried out direct gear cutting of the invention according to 
claim 3 to the crankshaft in the starting system of the engine for vehicles according to claim 1 or 2 is 
characterized by using also [ gear / balancer drive ]. 

[0007] The starting system of the engine for vehicles according to claim 4 As a start-up-up-system gear train 
which prepares the gear for starting in a crankshaft, establishes the 1st for starting, and the 2nd support shaft 
at a crankshaft and parallel, and leads to a starting motor from the above-mentioned gear for starting, on the 1st 
support shaft The drive gear for starting which gears on the gear for starting, and the free foil gear which 
connects with this drive gear for starting through an one-way clutch are arranged. On the 2nd support shaft It is 
characterized by arranging the idle smallness gear which gears on the above-mentioned free foil gear, and the 
idle chain sprocket which rotates in one with this idle smallness gear, and gears to the output gear of a starting 
motor. 

[0008] Invention according to claim 5 is characterized by having arranged the support shaft of the above 1st 
above the back [ crankshaft ], having arranged the 2nd support shaft above the back [ shaft / 1st / support ], 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/04/24 



JP,2000-120514,A [DETAILED DESCRIPTION] 



2/4 ^ 



and arranging the starting motor ahead rather than the 2nd support shaft in the starting systerrvof the engine for 
vehicles according to claim 4. 

[0009] Invention according to claim 6 is characterized by supporting the above 1st, the 2nd support shaft, and a 
starting motor to the top case member of the crank case of vertical 2 assembled die in the starting system of 
the engine for vehicles according to claim 4 or 5. 

[0010] By rotating a starting motor, the turning effort for starting is transmitted to the gear for starting by which 
direct gear cutting was carried out to the crank of a crankshaft through an idle chain sprocket, the idle 
smallness gear, the free foil gear, the one-way clutch, and the drive gear for starting from the output gear, and 
puts a crankshaft into operation. After starting termination and as for under engine operation, only the drive gear 
for starting always idled with the gear for starting of a crankshaft, and the gear of other start-up-up-system 
gear trains has stopped. 

[001 1] By having carried out direct gear cutting of the gear for starting to the crank on a crankshaft, and having 
engaged on the drive gear for starting of a start-up-up-system gear train, on the crankshaft, it becomes 
unnecessary to secure attachment tooth spaces, such as an one-way clutch and a free foil gear, and crankshaft 
width of face is made small. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the cross-section expansion schematic drawing (cross-section 
schematic drawing equivalent to the II — II cross section of drawing 3 ) of the 4-cylinder engine for motor bicycles 
which applied the invention in this application, and since the crankshaft 1 is prolonged in the longitudinal 
direction of a motor bicycle, it explains crankshaft core-wire 01 direction as a longitudinal direction hereafter. 
The cylinder block 4 was combined with the upper limit of a crank case 2 while it had the 1st to 4th gas column 
3 ~1. 3 ~ 2 ' 3-3, and 3-4, and the piston 1 1 has fitted into each gas column 3-1, 3-2, 3-3, and 3-4, respectively. 
The main bearing housing 5 is formed in right-and-left both ends and the location between each gas column, and 
each journal 7 of a crankshaft 1 is supported by each main bearing housing 5 free [ rotation ] through bearing 
metal at the crank case 2. 

[0013] The crankshaft 1 consists of the crank (crank arm) 8-1 which connects the crank pin 6 corresponding to 
each gas column 3-1, 3-2, 3-3, and 3-4, the above-mentioned journal 7, and the 1st to 4th above-mentioned 
crank pin 6 and journal 7 with one, 8-2, 8-3, 8-4, 8-5, 8-6, 8-7, and 8-8. Each crank pin 6 is carrying out pivoting 
connection through the connecting rod 10 at each piston 11, respectively. 

[0014] Rota 15 for generators fixes at the end of a crankshaft 1, for example, a left end, and the cam chain-drive 
gear 16 is formed in the other end at one. the crank 8-8 of most right-hand side centers on the crankshaft core 
wire 01 among cranks 8 — while being formed circularly, direct gear cutting of the primary gear 20 for a wheel 
drive is carried out to the peripheral face, and this primary gear 20 has geared to the gear change input gear 21 
of a gear change gear device. 

[0015] Independently [ the above-mentioned primary gear 20 for a wheel drive ], the right-hand side crank 8-6 
for the 3rd cylinder is also formed in the round shape centering on the crankshaft core wire 01, and direct gear 
cutting of the gear 23 for starting is carried out to the peripheral face. While the drive gear 35 for starting of the 
start-up-up-system gear train 29 gears on this gear 23 for starting, the balancer gear 26 of the balancer shaft 
25 has also geared to the lower part. That is, the above-mentioned gear 23 is formed as a gear for a balancer 
drive-cum-starting. 

[0016] The configuration of starting system is explained. Although drawing 3 is the vertical section side elevation 
(III-III sectional view of drawing 2 ) of starting system, it has indicated the condition of the piston 1 1 for the 3rd 
cylinder in the top dead center location, in this drawing 3 , the 1st support shaft 31 for starting arranges to the 
method of Gokami of a crankshaft 1 — having — this — the 2nd support shaft 32 for starting arranges to the 
method of Gokami of the 1st support shaft 31 — having — this — the starting motor 33 and the output gear 
(pinion gear) 34 have been arranged ahead of the 2nd support shaft 32, and this output gear 34 has got into gear 
into the front end part of the idle chain sprocket 68. The crank case 2 is divided into top case member 2a and 
bottom case member 2b vertical 2 bordering on the crankshaft core wire 01, and said both support shafts 31 
and 32 and the starting motor 33 are being fixed to top case member 2a by each. The gear change gear room 75 
is formed behind the crankshaft 1, and the input shaft (it only expresses as the circle of a continuous line) 73 
and output shaft (it only expresses as the circle of a continuous line) 74 for gear change are arranged in order 
from a before side in this gear change gear room 75. It is the gear change gear room 75 bottom, and the briza 
room 17 for cranks is formed in the backside [ the said 1st and 2nd support shaft 31 and 32 ] at top case 
member 2a and one. 

[001 7] In drawing 2 which shows the IHI cross-section enlarged drawing of drawing 3 the 1st support shaft 31 
Escape, while fitting support is carried out at the shape of both ** with one pair of support holes 38 and 39 
formed in top case member 2a, and it is fixed to omission impossible with the stop plate 41 and bolts 42 and 43. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/04/24 



jp,2000-120514,A [DETAILED DESCRIPTION] 3/4 >«— V 

The oil path 44 is formed in an axial center part, and this oil path 44 is open for free passage to the lubricating 
oil supply oilway 46 formed in Kabeuchi of a crank case 2. 

[00181 Said drive gear 35 for starting is arranged in the same location of the gear 23 for starting, and shaft 
orientations, the free foil gear 36 is arranged on the left of the drive gear 35 for starting at the 1 st support shaft 
31 , and the sprag type (cam type) one-way clutch 48 is arranged between both the gears 35 and 36. The boss 
section 50 which the drive gear 35 for starting extends to left-hand side (free foil gear side) at the inner 
circumference edge is formed at one, the outer ring of spiral wound gasket 52 for one-way clutches which 
projects to left-hand side at the periphery edge is formed in one, and the annular crevice 51 connected with the 
annular space between an outer ring of spiral wound gasket 52 and the boss section 50 at a middle wall (web) is 
formed. The boss section 50 is supported by the 1st support shaft 31 free [ rotation ] through the needle 
bearing 53. 

[0019] The inner ring of spiral wound gasket 56 for one-way clutches which the inner circumference boss 
section 55 with the broad free foil gear 36 has fitted into the peripheral face of the 1st support shaft 31 free 
[ direct rotation ] f is prolonged to the method of the right into the right-hand side part (part by the side of the 
drive gear for starting) of this inner circumference boss section 55, separates the clearance d1 between the 
directions of a path to the peripheral face of the boss section 50 of the drive gear 35 for starting, and counters 
is formed in one. Between this inner ring of spiral wound gasket 56 and an outer ring of spiral wound gasket 52, 
many sprags 60 for one-way clutches (cam) are arranged, and turning effort is transmitted only to the drive gear 
35 for starting from the free foil gear 36 as everyone knows. It is completely stored in the width of face W2 of a 
needle bearing 53, the right-and-left width of face W1, i.e., clutch sliding ****, of a sprag 60, and it has entered 
the one half grade in the face width of the drive gear 35 for starting. 

[0020] The colors 57 and 58 for spacers fitted into the left-hand side of the free foil gear 36, and the right-hand 
side of the drive gear 35 for starting, respectively, and both the gears 36 and 35 are positioned to shaft 
orientations. The oil groove 59 of two or more directions of a path is formed in the left end side of the boss 
section 50 of the drive gear 35 for starting. To the base of the annular crevice 51, the right end side of an inner 
ring of spiral wound gasket 56 separated the clearance d2, and has countered. On the 1st support shaft 31 The 
oil path 61 of the direction of a path from the oil path 44 to a needle bearing 53 is formed, and the clearance d1 
between the above-mentioned oil groove 59 and inner-ring-of-spiral-wound-gasket inner skin and the clearance 
d2 between the tips of an inner ring of spiral wound gasket constitute the lubricating oil path which results in the 
sliding part of a sprag 60 from needle bearing 53 part. 

[0021] Fitting support is carried out and the 2nd support shaft 32 is being fixed to the support holes 62 and 63 
formed in top case member 2a with the ****** p | a t e 64 and bolt 66 of an L type by the shape of both **. The 
idle smallness gear 67 which gears on said free foil gear 36, and the idle chain sprocket 68 with a torque limiter 
have fitted into the 2nd support shaft 32 free [ rotation ]. The idle chain sprocket 68 It was divided into the 
inside-and-outside members 68a and 68b of the direction of a path bordering on the taper fitting section 69 for 
torque limiters, inside member 68a carried out spline fitting at the boss part of the idle smallness gear 67, and 
lateral part material 68b has geared to the output gear 34 of the starting motor 33 as mentioned above. By 
generating frictional force by the disk spring 71, the above-mentioned taper fitting section 69 demonstrates the 
torque-limiter function which slips above predetermined running torque. 

[0022] The starting motor 33 is attached in the mounting hole 72 of top case member 2a, and is put firmly on 

top case member 2a with the mounting bolt which is not illustrated. 

[0023] 

[Function] If the starting motor 33 of drawing 2 operates at the time of engine starting, the turning effort for 
starting will be transmitted to the gear 23 for starting of a crank periphery through the idle chain sprocket 68, a 
torque limiter (fitting section 69), the idle smallness gear 67, the free foil gear 36, an one-way clutch 48, and the 
drive gear 35 for starting from an output gear 34, and will rotate a crankshaft 1. By some reasons, when the load 
by the side of a crankshaft is too large, the torque limiter of the idle chain sprocket 68 works, and the starting 
force is cut. 

[0024] After starting termination always idled with the crankshaft 1 among the start-up-up-system gear trains 
29, and only the drive gear 35 for starting has stopped the remaining gears 36, 67 ; and 68. That is, since only the 
drive gear 35 for starting nearest to a crankshaft is always an idling gear in the start-up-up-system gear train 
29, a needle bearing 53 is made to be placed only between these drive gears 35 for starting, and direct fitting is 
sufficient for other gears 36, 67, and 68. 

[0025] If the lubrication action of the drive gear 35 for starting and one-way clutch 48 which always idle is 
explained, the lubricating oil fed by the lubricating oil supply path 46 of drawing 2 from the lubricant pump which 
is not illustrated A needle bearing 53 is supplied through the oil paths 44 and 61 within the 1st support shaft 31, 
it passes along the clearance d1 between a boss section peripheral face and inner-ring-of-spiral-wound-gasket 
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inner skin, and the clearance d2 between the tips of an inner ring of spiral wound gasket from the oil groove 59 

at the tip of the boss section, and sprag 60 part is supplied. 

[0026] 

[The gestalt of other operations] (1) When there is no need of not necessarily using the gear for starting also 

[ gear / balancer drive ] in applying only claim 1 or 2, and it can apply also to the engine which is not equipped 

with the balancer and it applies only claim 1, it is also possible to use also [ gear / for a wheel drive / primary ]. 

[0027] (2) The idle chain sprocket which does not have a torque limiter can also be used. 

[0028] (3) It is not limited to a 4-cylinder engine, but can apply to various two or more cylinder engine. 

[0029] (4) As a cam member of an one-way clutch according to claim 4 to 6, the thing using various sprags, such 

as the shape of a parallelogram, a Dharma mold, or a triangle, is applicable. 

[0030] 

[Effect of the Invention] As explained above, according to the invention in this application, to the peripheral face 
of the crank 8-6 of the (1) crankshaft 1 Form the gear 23 for starting by carrying out direct gear cutting, and 
since this gear 23 for starting is engaged on the drive gear 35 for starting of the start-up-up-system gear train 
29 which leads to the starting motor 33 While it becomes unnecessary to secure the tooth space which attaches 
an one-way clutch, a free foil gear, etc. on a crankshaft and being able to make small crankshaft width of face, 
i.e., engine width of face, crankshaft weight increase can be prevented. Especially, in a motor bicycle, the angle 
of bank is widely securable by making engine width of face small. 

[0031] (2) By using the gear 23 for starting as gear with the another primary gear 20 for a wheel drive, the 
selection degree of freedom of the shaft-orientations location of the gear 23 for starting increases, a 
deployment of the tooth space in a crank case can be performed, and the assembliability of the start-up-up- 
system gear train 29 also improves. 

[0032] (3) While being able to perform saving of components mark by using the gear 23 for starting as a balancer 
drive gear at combination, miniaturization of crankshaft width of face can be raised further. 

[0033] (4) Like invention according to claim 4 on the 1st for starting prepared in parallel with a crankshaft 1 as a 
start-up-up-system gear train 29, and the 2nd support shaft 31 and 32 If the drive gear 35 for starting, the one- 
way clutch 48, the free foil gear 36, the idle smallness gear 67, and the idle chain sprocket 68 are formed 
Compared with the structure of preparing a free foil gear, an one-way clutch, etc. on a crankshaft like 
conventional JP,2-1 8284,Y, crankshaft width of face, i.e., engine width of face, can be made small. 
[0034] (5) Arrange an one-way clutch 48 between the free foil gears 36 which adjoin the drive gear 35 for 
starting by the side of a crankshaft, and this most among start-up-up-system gear trains. Since only the above- 
mentioned drive gear 35 for starting is always used as an idling gear and he is trying for the remaining gears 36, 
67, and 68 to rotate only at the time of starting The remaining gears 36, 67, and 68 do not need bearing, but if it 
fits into the support shafts 31 and 32 soon, they are [ that what is necessary is to make only the above- 
mentioned drive gear 35 for starting intervene, and to carry out forced lubrication of the bearing, such as a 
needle bearing 53 or bearing metal, to it ] sufficient. That is, saving of components mark and the simplification of 
structure can be attained. 

[0035] The support shaft 31 of the above 1st like invention according to claim 5 (6) Above the back 
[ crankshaft / 1 ] By arranging the 2nd support shaft 32 above the back [ shaft / 31 / 1st / support ], and 
engaging the output gear 34 of the starting motor 33 in the front end section of the idle chain sprocket 68 on 
the 2nd support shaft The cross-direction length of the start-up-up-system gear train 29 can be summarized in 
a compact at a part for the crank-case first portion, and a backside [ a crank case ] tooth space can be secured 
greatly. Thereby, as shown in drawing 3 , the volume of the briza room 1 7 formed in the top-face posterior part 
of a crank case 2 can fully be secured, and the large arrangement tooth space for gear change gears can be 
easily secured in the gear change gear room 75 of crankshaft back. 

[0036] (7) If the center of gravity of the starting motor 33 is brought close to a vehicle center of gravity by 
arranging the starting motor 33 which has weight comparatively ahead of the 2nd support shaft 32, the front- 
wheel load in a motor bicycle can be made to increase. 

[0037] (8) If the 1st and 2nd support shaft 31 and 32 which supports each gears 35, 36, 67, and 68 of the start- 
up-up-system gear train 29 was supported to top case member 2a of a crank case 2 and the starting motor 33 
is attached in the upper wall of top case member 2a, the whole starting system can be attached at the time of 
the assembly of top case member 2a, and engine assembliability will improve. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross-section expansion schematic drawing (II — II cross-section expansion schematic 
drawing of drawing 3 ) of the 4~cylinder engine for motor bicycles which applied the invention in this application. 
[Drawing 21 It is the IHI cross-section expansion development view of drawing 3 . 
[Drawing 31 It is the HI— III sectional view of drawing 2 . 

[Drawing 4] It is drawing of longitudinal section of the conventional example. 
[Description of Notations] 

1 Crankshaft 

2 Crank Case 

2a Top case member 
2b Bottom case member 

3 Gas Column 
8-1, — , 8-8 Crank 

20 Primary Gear for Wheel Drive 

23 Gear for Starting (Balancer Drive Gear Combination) 
26 Balancer Gear 

29 Start-Up-Up-System Gear Train 

31 1st Support Shaft 

32 2nd Support Shaft 

33 Starting Motor 

34 Output Gear 

35 Drive Gear for Starting 

36 Free Foil Gear 
44 61 Oil path 

48 One-way Clutch 

50 Boss Section of Drive Gear for Starting 

52 Outer Ring of Spiral Wound Gasket 

53 Needle Bearing 

55 Boss Section of Free Foil Gear 

56 Inner Ring of Spiral Wound Gasket 
60 Sprag (Cam Member) 

67 Idle Smallness Gear 

68 Idle Chain Sprocket 
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(2) 



»M¥12-120514 



■$-*BM&S 1 e*©#iWiX 
fit¥fri:»©Si, Sf§2(D3£f#Wi£l3:tf. _tta 

TjKSSBU fg 2 ro^milism .kBSLfcSl:: 
BBb. 2 D t>W*{;S«b 

w&ibSB. 

XJ# bx t> * ^ t t 4 x ti 5 lE«ro* 

[0 0 0 1 ] 

x*fe#tc:abfc*IBfflx>>?>ro^|(jSSHWr-5o 

[0 0 0 2] 

tt. *^¥2- 1 8 2 8 4*£tt£Gtt3*l&tt»&B 

>^l 0 3fre>*££&U?«??>?Nl 0 1 »55SgB 
tr, t^itt*©*;!^— l i o£@^u 

1 OKOfcfBBl 0 8 i:yi^l/-Jffl©P-^ 109t 
#K. 7>>>x-f ?5y?fflODWIl 0 5tHtLTH 
So 1 0 5 CDft^l'te. l*Hfc*ffl#7. 1 1 2 

7>^ffll 0 1 fcHtegftKR^U ^t»10 5 
1 1 2©W[lttX^7^1 0 7*fiKD;&A«»£EfibT 

v^o i*ilw*ffl^7. i i 2 (rti7U— *-f^-\r l l i 



tfimfezti* feW!%* j rm<DT<i h*;u/h^-vi 1 7\zm 

*&oti>5. gni:. ?5>*«i 0 l roiSg&tr. 
i o i c*f u ^ u -*-r;M?ir i 1 1 ttffcifcLT 

[0 0 0 3] 

[5S9!:MBftb J: 3 0 4<Ofi£*^JT«. v 

x^b-^fflP-^ 1 0 9 t±tt§Ai?->*>^l 0 3(7) 
Wtr . <7 >"7 x -f i7 ^ - 7 ^Rtf&ftffl ©7 U — *-f ^ 
•VI 1 1 ^M9fliBfi$nT43 0, ^7>i7«6l 0 l©y 
V— ±JH 0 2^&P-^ 1 0 9iTOfiS^fi<)i5 
£fclC«fc?). *7>f tt£ft:<DfiSt>fi<&?>, X>v 

[0 0 0 4] 

Z>Z.tlZJ:<Otthmm¥ J r$:M}&L. R&ftffl^-V*. & 

[0005] 2sa*<ofswtt. mMm i te*©* 
$«fflx>v>(D$&«jg«(c*3^T, z^yvmzmm 
wobfcjiaBS&fwi^-vn, >?7>>7mztBL\-t*>titt 

So 

[0 0 0 6] tt#*3E*<038W4, »#«lXtt2 8E 

essswobfciaEj&ftffl^r-vtt, /^^^iii^tt 

[0 0 0 7] »*«4lB«(D*«fflX>^>(DM»lSg 

a. vyyvmzttMm^itmi, ^yy^natw-n 

7-f H;M^^«t— *WCIel<Ebi&ft ; E- : *<0ffl2»4 s + > 
»3**^5 7-f F;i^*-V££KBbT^s;i££#lf! 

tbTV^So 

[0 0 0 8] W*«5fB*(O^H^(i, ft$£4gBfl.0« 
HifflX>S?>©ifi»SRt45^T, ±.KM 1 <75^t#$i$: 
97>?*H;t3«x*l:EiU SB 2 <D£|#tti£jg 1 cd 
Xl#«i«koa±^KEBb. teit-^e2©$}f» 
J:Ot)W*treBbT^*d<hSr**«tbTtiS. 

[0009] tt*«6e«o«w»i. w*^4x«5fe 

«<Z)*(BfflX>J?>©i6»SBHisHT. ±IHSB1, ^ 
2<D^WRtKJ&«j^E-^«r. ±T2^fiJSro^^>i7 



(3) 
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[ooi i ] ^7>^tt±<o^5>^^x^frj&Wiffl^ 

So 

[0 0 12] 

»»fflPga©x>v><D»rffiJlMllS0 (0 3CDII-II^r 
Ii:ti^t5»rffilg0) T&D, {'7>fiill gift 
— (e*©fc**ifill:HltfT^S©i?. WT. 57^>57tti 
-L^O l#(fi]££;&^|S]£LTitt9i-f •&» ->'J 
y^4H. ^l^e>^4ro^Hj3 - 1, 3-2, 3- 
3, 3-4S:#f Z>tmz>7 7>>7 5—X2<D±mz1lg 
^£ft. S^I3-1, 3-2, 3-3, 3-4t~(±^- 

n-e^txh>i l^bti^. 

[00 1 3] ^^>i7ttl«. «l^&*4©*ai»3 
-1, 3-2, 3-3, 3-4ir^-rSi7^>i7fc: ! > 

-^7iSr-#:{ra^-r-55'7>^'?x^' (9y>9 
7— A) 8-1, 8-2, 8-3, 8-4, 8-5, 8 
-6, 8-7, 8-8i^e>i*3nTl>5. 
57£~>6H^*l-?ttzl>n-y K 1 0^LT&t ! Xh> 

1 img#au8bTir>*. 

[0 0 14] 57 5>i7ttl ©—SB, fctAtffeSHfctt^ 
i^lz-^fflfflD-? 1 5*«H*S*T., ttSHHUfcA^ 1 
x->^Bj^-V 1 6^-#:(r^p£$^T^-5. 57^>57 
^x^8©5^, «t ) ^fii]CD5'7>i7r> x ^'8 - 8«> 

W-JSJrriJ?). ig-^^-V2 0 JlSifi^-V-Wfllro^ifi 
A^-^2 1 H(§*£oTU-5. 
[0 0 15] ±ie*lt«»jfl-**ir 2 0 £«»]£. 
3 afiiffl (D^dJ 57 5 > 57 £ x ^ 8 - 6 57 5 > 57 
O 1 £4^Di:-t3RJEJtrJ£fiJc£tU ^mffilCjSiljffl^-V 

2 3*s««*«i9$riTl^o I©^iffl4 ; t2 3l; 



£#fl. TfflI^{3A*7>-y-«l2 5©A*7>W2 6 

[ooi6] tewgaw^fig^So^-r-So H3H mm 

SBrottffimSia (!3 2©III-III»rffiE) 
^3^j§ifflcOk = X h>l KDttlRS. ±JE.«te«TE« 
LT&S. ^<75S3(r*5l->T. 57^>57^1 C0^±^H 
^BlfflcT)^ 1 <D3Cim 3 1 ism 1 

3 1 ©^±^(r^ftffl©m2(D^:«f«l3 2^sgas$tx. 
KSg 2 <753£#«1 3 2 0il5EFHJ6ibt-^ 3 3^r>*tii^^ 

7-f K;Mc¥^6 8©fl^ffl.#lr**£oT^*. 57^ 
>57 5r-7 > 2tt < 57 7>d7*^*0 1SJ»tLT. ±« 
57--XSRW2 a <hTffliJ5r-xg|5«2 bt3±T2^fiJ$n 
0 . itftf2p]j£J#«l 3 1 , 3 2 t-* 3 3tt 
Vv3"ftt>±«$r — Xffitf 2 aUBjfcSftTH*. 57^> 
57*61 0)tt^F(cB£B^'f£7 5^fiK$tlT*30, ft 

ESl, ^2©St#i3 1, 3 2©^{Bi|(rtt. 57 5- > 57 
fflO^'J— !f36l 7*«±ffl$--.xaM*2 ai-fl:M 

[0 0 17] H3©II-II»rffifit*0S*-rH2K*»ri 
T. » 1 ©3£J#«1 3 1 tt. _L<piJ5r-XgBtf 2 a trj£f&£ 

nfc 1 *f©5J#7L 3 8 , 3 Qiz&vmftVHzm&iimz 

tiztrnzmiiksb-Jis- b4 iRCM*;uh4 2, 43 

4 4A«»J*£tt, IiI?S4 4tt577>575r-X2©^ 

[ooi8]*i (o^mm 3 1 Ktt, mzt&mmmw)* 

-V3 5 a«S&»ffl 2 3 itt^|6]ro[si-{ia(:Eg$ 

n, ihmmmm^3 5(DtE.mizy>)-it-^)i^3 6 

#EB3*i. Pi^-\r3 5, 3 6MHX^5yiC (#A 
iO 7>-57xi-577-y^4 8)WEISftTH4. 

an) 'vtjifi-r-s^xgBs o*«— mzmfczn. n-m*$t 
mzizm^t$k\ti-$-z>y >o 9 ? v j-mft&s 2& 
-mzMtfLtsn. <pmm (917") t, ^52t^ 

[0019] 7'j-^;i-*t3 6ii. mfc<nfaffi#z 
ass 5**» 1 co£flp«i3 1 on«ffi!re»igiteaft:;fK 
^bT*5«9. »rtH#^ffl55 5<o*flj«^ (f&mmmm 

SCO^XgCS OCO^ffitrgTjlSjCOI^rBld 1 ^R^TT^t 
[6)-rs , 7>'57x-r57 7-y?fflF*q*B5 6 ifi~mzB&Zti 
Kf*]^5 6 i^5 2<DP B 1(l!i'7>"^x'f 57^ 



(4) fWpi2-120514 



©i^i^u-^Mts 6^e.S6«jffle»^-V3 5 
;HttS5 3oew2F*}H^CJR«>&nT*0. 

So 

[0 0 2 0] 7'J-*-fMt 3 6©£ffl,5:»ftfflf 1 

=p-v 3 5 -tn-tn^^— y-ffl©*5-5 

7, 5 8#«£U ffi*-V3 6, 3 5 SWl^faKftBft 
*LT^5. ^«)fflffi»]^-V3 5£>#7.gB5 0©£ffl 

6W£ig®tegi#C[H]gB5 10i£ffi{r»LI«IWd 2SHT 
T*HfilLT*30, £&, »10$m»3 1l:H 
4 4^e.Z-K^ttf 5 3 HMSfl7j|n]C7)?tiia?§6 1 # 
0j££*rC&D. ±8Bfa«5 9, rtMrtftfittHlMd 1 

6 t. y v 9 6 o » w§mft \zs.%mmmw& l 

[0 0 2 1 ] $2 (D^jf ft 3 2 fl, ±ffijy-XgStt 2 a 
£»j*3ftfc£#?L6 2, 6 3(rW#«('K^St#$ 
n, LM<DtiL±tb7U— h6 4RtJt#;l/h6 6fc«fc9@ 

K^«6 9 &m\zm^\ti\<Dpmmt 6 8 a, 6 8bll^ 
»J$tl. fommt6 8 af±7< h*;M^-V6 7(D#7.gG 

{r^Bj^E— *3 3 <Ditii]^3 4K**^TD5. ± 
BEx-/N-«£-g& 6 9 lijmfc&ta 7 1 \Z «fc D tfjg/J 

[0 0 2 2] 3 3 H±{M^r— XgM* 2 a©« 

tt?L7 2 *i. 0^b^^ffi#^;Uh(rJ:O±ffl 

7--7gBW2 a tlT^S. 

[0 0 2 3] 

=ft68, HMUS-^ (1^6 9) , T-f H;U/h 
4 8S.tX^»fflffi«J^i'3 5 Sr^LTi7 5>^ r 7x7*^ 

Jctt. 7< HWc^ft 6 8 «5 'J 5 y ^*««*. #5 
[0 0 2 4] $g»ft*!7«tt. ^«J«^^?')2 9(7)5*.. 
b, JS0»*t3 6, 6 7, 6 8Hff±LT^-5. Tft 



it. ^(7)^3 6, 6 7, 6 8H*^IK^TS0TV^ 
C9T&So 

[0 0 2 5] #l$>ffiter&&»ffllI8»¥73 5fttf«7> 
-7x-f ?77f4 8©B»ftMfl£3ftfiT4£:. HSLfc 
^HiSift#>^e.H2©iB»}ft«*&ii»4 
tisiiftfan. £l©3d#«l3 ll*90)iftill&4 4, 6 1 

&tfftifc5feSSi<Dl$llfld 2£SoT. 777^6 0^1: 
[0 0 2 6] 

[^(Dmommmm) m w*«ix«2(o^.srii 

[0 0 2 7] (2) MI^'J5y*£*rL&<^>M h*7U 
£ ffiffl T * - 1 1) T € * . 

[0028] o) Bsm®x>vxrK«sn-r, 
ttsc& © x > 5? >izmm t * * . 

[0 0 2 9] (4) Ii*«4~6K§e*C7j'7>'7x< 7 

So 

[0 0 3 0] 

(1) ^5>i7Wl<Di77>i7^x^8-6C0^ffl 

\z* E^*^JO-rsct^«to^ififfl^-\r2 3<&jgfiK 

U K^ttffl^-^2 3*, ^Wj^E-^3 3 

^4^12 9(7)^«jfflig|)j^-V3 5l:«^*)tTt»5 

COT. 57^>i7*ft±{r r 7>'7x-f i75-7^RU;'7'J-^ 

i7^>i7*si@. -r^tto*,x>v>ipa^/jN$<f s 
^i*t-r#s„ a»— x>v>#sS:/Jn 

€So 

[0 0 3 1] (2) mi\m^2 3 £jW&igftfflCD-# 

[0 0 3 2] (3) ^«jffl^iT2 3^/N*7>-y-KWl^-V 
^T#So 

[0 0 3 3] ( 4 ) 4 iS.m<D%W<D£ V C, 56ft 



(5) 
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%**m2 9<hLT, ^7>fiUffiCiWcfel 
ffl«!Bl, SB 2 W^ftflli 3 1 , 3 2C, ^ftfflffiK)^^ 
3 5. 7>^i-f977? L 4 8, 7U-*1';i'*ir 3 
6. 7^HJM^t6 7, 7-f K^^ir6 8 £!8:ttT 
U-Sxh. «OS^¥2- 1 8 2 8 4^-(7)J;5iri7 5> 

? «j± ti 7 y - m )i* J r%.zfy y <? x < ^ - y ?m $• 

[0034] (5) ^kj^^-v^iw^*.. at>^^>^ 
3 5 1 zn\zm&-?z> y u -*-f 

J^t3 6 <h»p B ']{~'7>>7i1'^7;/3 1 4 8£B2BU 
±IB^iljfflK»)^-V3 S^^a^ifite^i't L. £§9 
®^t3 6, 67, 68 H%»jB#<D^|Hie-r & <fc 31:1 

3$f»mTtt«J;<. 58905*^3 6, 6 7, 6 8iii 
S^^i-tt-r. tttr^J#*b 3 1 , 3 2i:i^ttiliS 

[0 0 3 5] ( 6 ) 5 E*©58W<0 «k -5 t, ±fB 

£ft*ll3 2£SSl 0$j$M3 l±0»±Jl:Ell. #3 
fb^E-^ 3 3 ©ttl^^t 3 4 ^ 2 7-f h* 

£*-\^J 2 9 ? ^ > // ^r-x HU^g&fttr 

0. ^tA«03f3^-TJ;5{r^7>i7^r-X2(D±ffi 
Ml:Mt^yu-fSl 7©Sffl£+#tr$8ffi-r-2> 

it^ft, ?7>#««7j<D^»=£irl£7 51*3 

[0036] (7) it^mmm<D$>^^m : e-^ 3 3 * 
f§ 2 tf>3£j#$a 3 2 cow* irEg-r^ t n«t 0 , ^Sj^e 

[0 0 3 7] (8) 2 9©*=?-^ 3 5, 3 

6, 6 7, 6 8^»t5^1, *2»$^«3 1, 3 
2*. ^7>^y-X2<0±fliy-Xfl5«2a{lXi# 



[si] *Bfswsafflbfce»^»*ffliaafS[x> 

vXOWriifSimsa (03<DII-II»f®ltfflS§0) 

[02] 0 3<DlI-IIigfffiffi*:!iF>ll0T*<&5„ 
[03] m2<DU\-UmffimT3bZ>. 

[04] ^*csjw^»fiS0-e*So 

1 f^yzm 

2 z^yyT—x 

2 a ±«*--.X8Hf 

2 b T«ir-.*«*r 

3 %® 

8 - 1 , -, 8-8 9vy>?T??.-J 

2 0 *^ffilbffl-^-V 

23 %iW)m*-v (n^yvmh^mm) 

2 6 /N*7>-9-^-V 

2 9 !&W)&¥\m 

3 1 IS l co^f#W 
3 2 SB 2 

3 3 teft^E-* 
3 4 di^^ir 

3 5 mbmmm^ 

3 6 7'j-*-f;^-v 

4 4, 61 iSffiK 

4 8 V yy 3.-1 9 y v "5- 

5 0 J6ftffl«»*i'03l?X» 
5 2 Jl-fi 

5 3 --K^WS 

5 5 7'J-*'fM+©!l«^* 

5 6 

6 0 

6 7 7-f K^/h^-V 

6 8 7-f h*;u*=?-v 



(7) 
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imOiB] ¥f£l 1^9^168 (1999. 9. 1 
6) 

[#«HfilE l ] 

[»#jhi] *7>*«Ksm&*i-&*»BiWB©- 

\z> a«*«wo**;i£i:«fc9&»ffl*A'£»fJiU K 
[ffl#S3] *7>*ttKKttS*i**»ftB»ffl0>- 

z>®itwfT\z%imm<v% i , f 2©^«5ttt. ±ta 

J#*l]±(c«:. Uiyu-^-i )l^lzm^o7^ kjw 

Ell, J6» ; &-^S»2ro^l#*«fcOt)l»*HEBL 
[§Mc«5] ±32*1, SB 2 <&£1#B& 

[*IIE***»Si«] 
[»iE*NiUSH«] 0 0 0 4 

[0 0 0 4] 

5 > ? Mlrttf * S tt£*ttBlbJi! (0 t \i.m 
'o-rz>z.£:z£oteMmir^£Bi$.L, mt&mm¥\ 



[¥RB]E3] 

[«iE*t*SB*] wans 

MjE»««H«] 0 0 0 5 
MjEAB] 

[0 0 0 5] flt$£ 2 B«©fSiJHi. M^B 1 sto* 
[»jE»*«H*] 0 0 0 6 

[0 0 0 6] tt$fi3£«(D%91tt. vyyvmzmi 

ffl*-v-*Ktt. y^y^mtw-fuzt^nm^mi, ?S2 
a>3a#tt£Rtt. ±f2^idffl^-\'^e.^i(i^-^njg^ 
*$&»*¥-\'*l<t:LT. SS l ro£J#B±Kte. 
■^HB^^J&ftfflBB^ir.!:. ttJfiSBifflBB^-VJ:^ 

>•> x -f ? 7 - y ^ vrmm-f z> y u - *-f ;u*-v t 
m\z^L^m^-^(Dtti7i^-Yizm^o7^ k;w* 

[#ttttiE5] 

[*tIE***SH*] 0 0 0 7 

[ffiiE^fe] 

[BiErt*] 

[0 0 0 7] R$g4tB«<Z>3g91tt. W*«3JB«<75* 
*SfflX>->*>Wte®lSBI'*5^T> ±iebk»£I*«i£ 
*?>**J:?>8Lk;&HBBU ^2©$MSil© 
Jj|«±0»±*l:EIL, »t-^^2ffl5}ltt 

[«m*#*»«*] bbb 

[ttjE#£BH«] 0 0 0 8 
[»iE#8:] *5E 
[III iE 1*3^] 

[0 0 0 8] Ig*«5te«rof6^{i. g9*«3Xtt4gd 
2®£#tt;ftt«&» : &-$'£. ± K2^-fiMc7)^7>i' 

y-X CD±{»jy-7.aW!r£# d <t L 
[#«BiE7] 

[MiE*t*9IR«] 0 0 0 9 



mmzm] mm 

imiEM$imm&] wmm 
msEttmmn&'i 0033 

[0 0 3 3 ] (4) W*«3 8H«058W«)«t-5tr, jfilb 

fflWSSl, *203t»(*3 1. 3 2£, ^Kifflig^^-V 
3 5. <7>^x-f i7^>y^4 8. 7 'J — jfc-f 3 

^*C0*ii¥2- 1 8 2 8 4nff)£o\Z>7 7> 



#M¥l2-l205l4 

[*§IE*t«USFi£] 0 0 3 5 

[0 0 3 5] (6) fflf*«4C«<0«W©J:'5(3. ±E 
f lffl$t»3 l £^>i7«1 1 i0?t±*il- 12© 
3 2 £ff§ 1 cDifttti 3 1 £Df£±#KiBMU $6 
3 3 OU^^-Tr 3 4 £?B 2 <0£j#*&±(D7-f H 

0. fc<hAfc£ia3 (r*-TJ;5tli7 5>i7^-X2(0±ffi 
It^tt. Sfc. ?7>*«l't£;ScD»£-Vg7 51*1 



(8) 



F^-A (##) 3G024 AA45 AA53 BA23 BA29 DA18 
DA26 EA04 FAOO FA14 
3J033 AA02 BC05 BC06 



